phenothiazines also range from pesticides; dyes in paint and textile industries, industrial antioxidants [5] [6] etc. Side substituted phenothiazine derivatives are also of great interest because of their photophysical and optoelectrochemical properties [7] [8] [9] . Promazine, for instance, has high toxicity and causes tension. To reduce these adverse effects, structural modifications of the phenothiazine ring have been reported and the synthesis of its aza-analogues continued. Therefore incorporation of one, two, three or four nitrogen atoms in the rings is very necessary. Although some successful preparations of the angular system 2 and three-branched system 3 have been reported [10] [11] [12] [13] , the search for more derivatives is still in progress. The authors here report the successful synthesis of two isomeric derivatives of angular aza benzophenothiazine and two complex aza benzothiazinophenothiazine rings. 
EXPERIMENTAL
The solvents and chemicals were of analytical grade purity. They were purchased from Sigma-Aldrich chemicals and were used without further purification. The reactions were monitored with TLC. Purity of the compounds was ascertained with TLC. Melting points were recorded on Fischer Jone's melting point apparatus. Uv-visible spectra were recorded on JENWAY 6405 spectrophotometer (solvent methanol). Infrared spectra were recorded on an FTIR-8400S infrared spectrophotometer using KBr discs. 
5-Nitrosoquinolin-8-ol
A solution of quinoline-8-ol (40 g, 0. 27 moles) in water (120 mL) and concentrated hydrochloric acid (45 mL) in 500 ml beaker was immersed in ice-salt bath. 120 g of ice was later added. The mixture was then treated with a cold solution of sodium nitrite (20 g) in water (75 mL) for a period of 2 h at 0-4 o C to give a bright yellow solid previously reported 12 .
5-Aminoquinolin-8-ol sulphate 5-nitrosoquinolin-8-ol hydrochloride (0 g, 0.22 mmol) was dissolved in a solution of water (160 mL) and 5M sodium hydroxide (260 mL). The solution was heated to 40 o C with stirring and calculated amount of sodium dithionite (95 g) was later added and the temperature rose to 70-80 o C. Nitrogen gas was bubbled through the solution for 10 min and it was allowed cooling to 50 o C. Thereafter, 6M sulphuric acid (250 mL) was added to the solution with evolution of sulphur oxide observed. The reaction mixture was maintained under reduced pressure with stirring until the gaseous evolution stopped. The mixture was cooled and the resulting precipitate collected by filtration. The filtrate was further chilled for more days in freezer and filtered to obtain light tan powder, m.p. 220 o C 6,7-Dibromoquinoline-5,8-dione 24 % aqueous hydrobromic acid (400 mL) was added to 5-aminoquinolin-8-ol sulphate (54 g, 0.34 mmol) in a 2-litre reaction flask attached to a condenser and dropping funnel. A solution of potassium bromate (38.5 g, 0.29 mmole) in water (150 mL) was added drop wise from the funnel and the reaction temperature was maintained at 50-60 o C and heated for further 30 min. At the end of reaction, the mixture was allowed to cool, poured into crushed ice (500 g), chilled, filtered and the residue collected. The filtrate was further chilled in freezer for several days and more residues collected and recrystallized from aqueous chloroform/ethyl acetate to give orange-brown powder, mp 242-243 (lit. 245). [14] 2-amino-5-bromopyrazin-3-thiol (6.10 g, 30 mmol) was weighed into a reaction flask attached to a reflux condenser and thermometer. Anhydrous sodium carbonate (3.20 g) was also added followed by addition of benzene (150 mL) and DMF (20 mL). The mixture was warmed to dissolve; 6,7-dibromoquinoline-5,8-dione (4.62 g, 15 mmol) was later added and the reaction mixture refluxed with continuous stirring for 7 h. During the reaction period, the reaction mixture was sported on precoated TLC plate every 1 h interval. At the end of reaction, the solvent was removed. Water was added to the slurry, warmed and stirred to dissolve the inorganic salt. The mixture was allowed to stand overnight, then filtered and subjected to column chromatography packed with alumina and eluted with benzene/ethyl acetate. The fractions were further purified from aqueous methanol/acetone and the purity ascertained by spotting on tlc to give 9 as white-red powder and 10 as reddish powder.
6,9-dibromo-1,8,11-triazabenzo[a]phenothiazine-5-one (9).
M. 
General Procedure for Synthesis of Complex Compounds
2--amino-6-methoxypyridin-3-thiol (1.0 g, 6 mmol) was weighed into a reaction flask attached to a reflux condenser and thermometer. Anhydrous sodium carbonate (1.0 g) was also added followed by addition of 1,4-dioxane (80 mL) and DMF (10 mL). The mixture was warmed to dissolve, then 6,9-dibromo- 1,8,11-triazabenzo[a] phenothiazine-5-one: (2.70 g, 6 mmole) was added and the reaction mixture refluxed with continuous stirring for 9 h as described for the reaction above. During the reaction period, the reaction mixture was sported on TLC plate every 1 h interval. At the end of reaction, water was added to the slurry and stirred to dissolve the inorganic salt. The mixture was chilled, then filtered and recrystallized from aqueous DMF/acetone to give the titled product 
Dyeing with the compounds 9, 10, 12, 13, 15 and 16
One of the dye compounds (0.20 g) was weighed into a reaction flask attached to reflux condenser and a thermometer. Acetone (60 mL) was added and mixture warmed in water bath to dissolve, little volume of DMF (5.0 mL) was also added to aid complete dissolution. Sodium dithionite (5.0 g) was later added and the mixture refluxed for 2 h and allowed to cool to 40 o C. A piece of rayon fabric was inserted into the solution followed by addition glacial acetic (5.0 mL) and the mixture refluxed with gradual increase in temperature and occasional agitation for further 1 h. It was quickly cooled to room temperature and the fabric was removed and air dried. The same procedure was carried out with other dye compounds.
Wash fastness test
A specimen of the air dried dyed fabric was sewed between pieces of undyed rayon and cotton fabrics of equal size and were mechanically agitated in wash wheel in soap solution at 60 o C for 30 min The change in colour of the dyed material and the staining on the undyed materials was accessed according to the international geometric gray scale (1 for poor and 5 for excellent fastness) and recorded as presented in the table.
Fastness to sublimation
A specimen of the dried dyed fabric was sewed between a piece of undyed rayon fabric and cotton fabric of equal size. It was treated with sublimation fastness tester at 160 o C for 40 s and later at 180 o C for another 40s and any colour change and stains on two undyed fabrics sewed together was examined base on the international geometric gray standard (1 and 5 for poor and excellent respectively) as presented in the table. 
RESULTS AND DISCUSSIONS

Quinoline
Dyeing of Nylon Fabric with Synthesized Dyes
The new compounds are vat dyes and, therefore, they are applied in their reduced state. Dyeing was carried out in the presence of sodium dithionite and in aqueous solution of acetone/DMF/ acetic acid. They gave well to excellent shades on the rayon fabric and showed excellent wash fastness and good sublimation fastness based on the international geometric gray standard (1 for poor and 5 for excellent respectively) as presented in the table.
